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(54) Female engaging member of surface fastener and production apparatus thereof 



(57) A multiplicity of pile-like engaging elements 
(12) are fused integrally with top faces of each of ele- 
vated portions (11a) formed on a first surface of a flat 
plate-like substrate (11) comprised of the first surface 
and a second surface such that more than 1/4 of cross 
sectional areas of the entangled yarn (14) are buried 
therein. The entangled yarns (14) are fused integrally 
with the elevated portions (11a) firmly due to existence 
of the elevated portions (11a) regardless of a certain 
thickness of the flat plate-like substrate (11). In the 
meantime, it is permissible to form covering portions 
(1 1b) for covering the entangled yarn (14) locally with 
component material of the flat plate-like substrate (11) 
instead of the elevated portions (1 1 a). As a result, the 
female engaging member can be produced continu- 
ously without increase of equipment cost and the like. 
Further, a sufficient fixing strength can be provided to 
pile yarn rows bonded and fixed to the substrate surface 
although the pile yarns are fixed by fusion of the flat 
plate-like substrate (11). Therefore, a high productivity 
can be secured. A production apparatus is also pro- 
vided for realizing such a female engaging member. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] The present invention relates to a female 
engaging member for surface fastener having a plurality 
of fiber piles on a surface of a fiat plate-like substrate 
made of thermoplastic synthetic resin. It also relates to 
a production method thereof. 

2. Description of the Related Art 

[0002] Generally, a surface fastener is comprised of 
a male engaging member having a plurality of male 
engaging elements formed in the shape of a hook, 
mushroom or other configuration on the surface of a flat 
plate-like substrate and a female engaging member 
having a plurality of pile-like female engaging elements 
on a surface of a fiat plate-like substrate. By pressing 
both the flat plate-like substrates with the male engag- 
ing elements and female engaging elements opposing 
each other or peeling them from each other, the engag- 
ing elements are engaged with each other or disen- 
gaged from each other through their entire surfaces. 
Thus, this surface fastener is used for engaging or dis- 
engaging two structure members with or from each 
other. Further, in some case, the aforementioned male 
and female engaging elements may be mixedly formed 
on the same surface of a flat plate-like substrate or may 
be formed on front and rear surfaces of a flat plate-like 
substrate respectively, so as to be used various types of 
a fastening device. 

[0003] As configuration of the male engaging ele- 
ment, hook shape, mushroom shape, palm tree shape 
and the like are currently used. One of the typical types 
is produced by knitting or weaving monofilaments in fab- 
ric structure simultaneously with producing the same 
fabric structure such as knitted fabric structure and 
woven fabric structure and then cutting out part of the 
monofilaments. Alternatively, it may be produced by 
rotating a die wheel having a plurality of engaging-ele- 
ment-molding cavities on its peripheral face in one 
direction, and introducing molten resin material to the 
peripheral face of the die wheel so as to mold a flat 
plate-like substrate and engaging elements integrally 
and continuously. 

[0004] On the other hand, the aforementioned 
female engaging member is generally produced in the 
form of dense fabric made piles. As the most typical 
female engaging member, a multiplicity of fabric piles 
are formed densely on a surface of a flat plate-like sub- 
strate composed of fabric knitted cloth, unwoven fabric 
or synthetic resin sheet. This fabric piles are generally 
formed by knitting or weaving at the same time when 
fabric substrate such as knitted cloth is produced. Alter- 
natively, it is automatically produced when unwoven 



cloth is produced. US patent No. 5,512,234, for exam- 
ple, discloses a case that the aforementioned flat plate- 
like substrate is composed of synthetic resin sheet to 
form piles on a surface thereof. In this known method, 

5 the synthetic resin sheet is molded integrally with male 
engaging elements and a multiplicity of long fabric yarn 
rows that are arranged in parallel are introduced to a 
peripheral face of a heating drum having a multiplicity of 
loop molding concave portions on the peripheral face 

w and then, the fabric yarn rows are bent to loop shapes 
inside of the aforementioned loop molding concave por- 
tions. Then, the bent fabric yarn rows are continuously 
joined to the aforementioned synthetic resin sheet. 
Finally, base portions of the loops that are formed of the 

75 long fabric yarn rows are fixed integrally to the surface of 
the synthetic resin sheet by fusion. 
[0005] Further, as disclosed by for example, Japa- 
nese Patent Laid-Open Publication No. 63-63405, it is 
known that a surface of thermoplastic synthetic resin 

20 sheet is softened and a fabric structure composed of 
knitted cloth or unwoven cloth having a multiplicity of 
piles is pressed to the softened surface and fixed inte- 
grally thereto. Because part of the softened synthetic 
resin sheet invades into the fabric structure to be inte- 
rs grated therewith, the configuration of the piles is stabi- 
lized thereby eliminating the necessity of back coating. 
According to, for example, Japanese Patent Laid-Open 
Publication No. 2-1 91 735,multifi laments of two kinds 
having a difference in melting point are fed to an airtem- 

30 porary twisting apparatus at different feeding speeds to 
cover a core string with a multiplicity of loops. As a 
result, a heat-set covered string is produced. Plural 
pieces of the covered strings are arranged together and 
placed on a surface of a sheet composed of unwoven 

35 cloth or the like. Then, by carrying out heat processing 
at a temperature higher than a melting point of the low- 
melting-point multifilament and lower than a melting 
point of the high-melting-point multifilament, the low- 
melting-point multifilament is fused to the aforemen- 

40 tioned sheet so that the male engaging member is pro- 
duced. 

[0006] The female engaging member similar to the 
technology disclosed in the Japanese Patent Laid-Open 
Publication NO. 2-191735 is disclosed in for example, 

45 US patent No. 5,699,593 and US patent No. 5,830,298. 
In the female engaging member disclosed in these 
specifications, multifilaments having a multiplicity of 
piles on a surface of a substrate sheet made of syn- 
thetic resin film are integrated intermittently to the sur- 

50 face in a length direction of the multifilaments by 
bonding with adhesive agent, melting together using 
base material or fusion with ultrasonic wave. 
[0007] Further, Japanese Patent Laid-Open Publi- 
cation NO. 11-46811 discloses a female engaging 

55 member in which pile yarn rows composed of a multi- 
plicity of filaments wound around a core string are 
bonded integrally to a surface of a flat plate-like sub- 
strate. This female engaging member also can be pro- 
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duced continuously by a simple operation. A length of 
one winding of the filaments around the core string is 
set to be larger than a round of the core string. Further, 
when the pile yarn rows are fixed to the surface of the 
flat plate-like substrate, a distance of maximum portion 5 
between a peripheral face of the aforementioned core 
string and an inner circumferential face of the filament is 
set to be 0.1 mm s D s 5 mm. As a result, piles of vari- 
ous sizes can be produced arbitrarily and easily thereby 
leading to an expansion of application field of the w 
engaging member. 

[0008] However, according to the production 
method of the female engaging member as disclosed in 
the aforementioned US patent No. 5,512,234, if tension 
control upon feeding the multiplicity of the multifilaments 15 
as being supplied in parallel to the drum is not carried 
out at high accuracy, bending of the filaments equally in 
zigzag shape is difficult. Further, in order to fix the same 
filaments to the surface of the synthetic resin sheet sta- 
bly with the shapes of the loops being maintained, syn- 20 
chronous driving between multiple operating portions 
have to be controlled at high accuracy, thereby increas- 
ing production cost. Furthermore, this method is trou- 
blesome because an expensive drum has to be 
changed or for the other reasons. Thus, the kinds of the 25 
product are limited and application field of the product is 
limited, therefore there is no possibility for development. 
[0009] According to the female engaging member 
as disclosed in the aforementioned Japanese Patent 
Laid-Open Publication No. 63-63405, thermoplastic 30 
resin sheet exists on an entire back surface of the fabric 
structure instead of back coating. Further, part the resin 
sheet invades an entire face of the fabric structure so as 
to be fused integrally therewith. Thus, stiffness 
increases on the boundary, in addition to the existence 35 
of the thermoplastic resin sheet, so that it is difficult to 
secure flexibility. 

[0010] According to the female engaging member 
as disclosed in the aforementioned Japanese Patent 
Laid-Open Publication No. 63-63405, as described in its 40 
specification, the multifilaments of two kinds having a 
difference in melting point which are substantially 
untwisted are arranged together and passed through 
swirling air flow to be entangled with the others at ran- 
dom, which is called "temporary twisting" by swirling air 45 
flow. Then, these filaments are heat set and then the 
multifilaments of low melting point are fused at a sub- 
stantially middle temperature between the two melting 
points to be fused integrally to the substrate sheet 
(cover). Upon this fusion, part of the low-melting-point so 
multifilaments are fused and fixed to the substrate 
sheet. Further, the low-melting-point multifilaments are 
entangled with the high-melting-point multifilaments and 
the low-melting-point multifilaments are melted to be liq- 
uefied so that the melted resin is likely to gather at 55 
entangling points of the multifilaments and the high- 
melting-point multifilaments are fused together and inte- 
grated at the entangling points. 



[0011] Therefore, the size of the formed pile of the 
high-melting-point multifilaments decreases so that a 
range in which piles cannot engage mating male engag- 
ing elements is increased. As a result, the piles may not 
function as a female engaging elements of a surface 
fastener. Further if it is intended to secure a function as 
the engaging element when the multifilaments are fused 
together at the aforementioned entangling points, it is 
necessary to set up a number of production conditions 
strictly to obtain the aforementioned entangled yarns 
composed of the multifilaments of two kinds. Therefore, 
its maintenance is not easy. 

[0012] In case of the female engaging member as 
disclosed in the aforementioned US patent No. 
5,699,593 and US patent No. 5,830,298, an adhesive 
agent application unit, ultrasonic wave fusing machine 
or the like are necessary to be installed in order to bond 
the multifilament yarn rows to the substrate surface or 
fuse them with ultrasonic wave, thereby leading to 
increases of equipment cost and space. Further, when 
the multifilament yarn rows are fused intermittently to a 
substrate in molten state, if the thickness of the sub- 
strate is small, fused portions appear on the back of the 
substrate, which is not tolerable to be used as a product. 
Alternatively, "rf the thickness of the substrate is large, 
the multifilament yarn rows tend to be separated from 
the substrate too easily if they are fused in such a sim- 
ple manner. 

[0013] This is the same for the female engaging 
member as disclosed in the aforementioned Japanese 
Patent Laid-Open Publication No. 11-46811, in which 
not only the filaments composing the piles but also the 
core string tend to be separated too easily from the sub- 
strate surface. For actual use, therefore, further 
improvements are necessary. 

SUMMARY OF THE INVENTION 

[0014] Accordingly, the present invention has been 
achieved to solve the above described problems. There- 
fore, an object of the invention is to provide a female 
engaging member of a surface fastener which can be 
produced continuously without an increase of equip- 
ment cost or the like, and in which a sufficient fixing 
strength can be provided to pile yarn rows which are 
bonded and fixed to a surface of flat plate-like substrate 
although the pile yarn rows are fixed by fusion of the 
substrate and a high productivity is secured, and a pro- 
duction apparatus therefor. 

[0015] Such an object is achieved by a female 
engaging member according to first to twelfth aspects of 
the invention and a production apparatus according to 
thirteenth to twenty third aspects of the invention. 
[0016] According to a first aspect of the present 
invention, there is provided a female engaging member 
of a surface fastener comprised of a flat plate-like sub- 
strate having a first surface and a second surface and a 
multiplicity of pile-like engaging elements on the first 



3 



5 EP 1 078 

surface, and adapted to be in a plane contact with a 
mating male engaging member of the surface fastener, 
characterized in that said pile-like engaging elements 
are comprised of rows of multifilament entangled yarns 
having a multiplicity of loops on surfaces thereof, multi- 5 
pie rows of elevated portions are provided to extend so 
as to extend on the first surface of said flat plate-like 
substrate, said entangled yarns are fused integrally with 
top faces of said elevated portions such that 1/4 or more 
of cross sectional areas of said entangled yarns are bur- w 
ied therein. 

[0017] By providing the elevated portion so as to be 
extend on the first surface of the flat plate-like substrate, 
the respective entangled yarns can be fused integrally 
with a sufficient amount of the molten resin material of 15 
the elevated portions which is part of the component 
material of the substrate, without changing a substantial 
thickness of the substrate. Thus, even if the entangled 
yarns are locally fixed to the flat plate-like substrate, fix- 
ing strength of the entangled yarns with respect to the 20 
flat plate-like substrate can be increased remarkably. To 
secure the fixing strength sufficiently, the entangled 
yarns have to be fused such that 1/4 more of cross sec- 
tional areas thereof are buried in the elevated portions. 
If the buried portions are less than the 1/4 of the cross 25 
sectional areas, the entangled yarns are likely to be 
separated from the flat plate-like substrate relatively 
easily when the female engaging member is disen- 
gaged from a mating male engaging member. 
[0018] Preferably, a multiplicity of rows of the ele- 30 
vated portions are provided on the first surface of the 
flat plate-like substrate so as to extend parallel in a 
length direction thereof and the entangled yarns extend 
along the top faces of the elevated portion and are 
locally pressed at a predetermined interval in the length 35 
direction or pressed along the entire lengths so that the 
entangled yarns are fused integrally with the elevated 
portions. 

[0019] Further preferably, a plurality of rows of the 
elevated portions are provided on the first surface of the 40 
fiat plate-like substrate so as to extend parallel in a 
length direction thereof and the entangled yarns are dis- 
posed on top faces of the elevated portions such that 
they meander and crossing portions of the entangled 
yarns with the elevated portions are pressed locally so 45 
as to be fused integrally with the elevated portions. With 
such a structure, an engaging region with a mating male 
engaging member increases and the orientation of the 
engagement is not uniform, so that the engagement is 
carried out entirely by the first surface of the flat plate- 50 
like substrate. 

[0020] Further preferably, a multiplicity of the ele- 
vated portions are disposed so as to extend on the first 
surface of the flat plate- like substrate such that they 
meander and said entangled yarns cross upper the 55 
upper surface portions at crossing portions where the 
entangled yarns are locally pressed so as to be fused 
integrally with the elevated portions. In this case, the 
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multiplicity of rows of the elevated portions are disposed 
such that they meander on the first surface of the flat 
plate-like substrate. Thus, the flat plate-like substrate is 
never torn easily even if the thickness thereof is small. 
[0021] According to a fifth aspect of the present 
invention, a multiplicity of rows of parallel elevated por- 
tions are disposed on the first surface of the flat plate- 
like substrate in a width direction thereof, the entangled 
yarns are disposed on the first surface perpendicular to 
the elevated portions and the entangled yarns are fused 
integrally with the elevated portions at crossing portions 
therebetween such that 1/4 or more of cross sectional 
areas of the entangled yarns are buried therein. 
[0022] That is, according to this aspect, the multi- 
plicity of rows of the elevated portion are disposed in a 
width direction thereof such that they extend in parallel 
in the length direction of the flat plate-like substrate, and 
the multiplicity of rows of the entangled yarns are dis- 
posed to extend in parallel in the width direction of the 
flat plate-like substrate and perpendicular to the respec- 
tive elevated portions. At the crossing portions, each 
row of the entangled yarns is fused integrally such that 
1/4 or more of the cross sectional areas .are buried in 
the elevated portions. Thus, the fixing strength of the 
entangled yarns with respect to the flat plate-like sub- 
strate is increased. Therefore, even when the female 
engaging member is disengaged from the mating male 
engaging member, the entangled yarns are never sepa- 
rated from the flat plate-like substrate. 
[0023] According to a sixth aspect of the present 
invention, a multiplicity of rows of the entangled yarns 
are disposed in parallel in a length direction of the first 
surface of the flat plate-like substrate, and a multiplicity 
of protrusion rows made of the same resin material as 
the flat plate-like substrate are provided at a predeter- 
mined interval so as to protrude on the first surface of 
the fiat plate-like substrate along each row of the entan- 
gled yarns. The rows of the entangled yarns are fused 
integrally with the protrusion rows such that 1/4 or more 
of cross sectional areas of the entangled yarns are bur- 
ied therein. In this case, the fixing strength of the entan- 
gled yarns with respect to the flat plate-like substrate is 
very high as the female engaging member according to 
the above-mentioned fifth aspect and further, the flexi- 
bility of the flat plate-like substrate is never spoiled. 
[0024] According to a seventh aspect of the present 
invention, there is provided a female engaging member 
having a quite different fixing structure of the entangled 
yarns with respect to the flat plate-like substrate sheet. 
Through holes are formed in the flat plate-like substrate 
to be in a matrix, and a multiplicity of the entangled 
yarns are disposed In parallel along each row of the 
through holes arranged in a length direction of the first 
surface. An adhesive agent layer is formed on a second 
surface on an opposite side to the first surface of the flat 
plate-like substrate so that component adhesive agent 
of the adhesive agent layer is fused integrally with the 
entangled yarns locally through the through holes. 
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[0025] In recent years, adhesive agent is applied to 
the second surface of this kind of the female engaging 
member and a released paper is bonded thereto. Upon 
use, this released paper is peeled off and the female 
engaging member is bonded to an object to be engaged 
or disengaged. According to this aspect of the present 
invention, using adhesive agent coated on the second 
surface of the fiat plate-like substrate, the adhesive 
agent is passed through the through holes when it is 
coated, whereby the entangled yarns disposed on the 
first surface are locally bonded to the flat plate-like sub- 
strate. 

[0026] The entangled yarns to be applied to the 
female engaging member having such a structure may 
be composite finished yarns made by air jet processing 
using two or more multifilaments having different feed- 
ing speeds, bulky crimped finishing yarns made by air 
jet processing and made of highly crimped multifila- 
ments or bulky thermal shrinkage yarns by air jet 
processing and composed of two or more multifilaments 
having different thermal shrinkage rates. 
[0027] In addition to the structure described above, 
male engaging elements may be molded on the second 
surface which is on an opposite side to the first surface, 
or the male engaging elements may be molded also on 
the first surface together with the female engaging ele- 
ments. The female engaging member having such a 
structure not only exerts its function as a female engag- 
ing member, but also has a self-engaging performance, 
so that it can be used as various kinds of fastening 
devices or banding devices. 

[0028] Thirteenth to twenty third aspects of the 
invention relate to production apparatuses for the 
female engaging member having the above described 
structures. 

[0029] According to a thirteenth aspect of the 
present invention, there is provided a production appa- 
ratus for producing the female engaging member of a 
surface fastener according to the second aspect of the 
present invention, characterized by comprising: a die 
wheel rotating in one direction; an extrusion nozzle hav- 
ing an opposing face opposing a peripheral face of said 
die wheel with a predetermined gap and having an 
extruding port provided on part of said opposing face to 
extrude molten resin; a yarn guiding member for supply- 
ing and guiding said entangled yarns to the peripheral 
face of the die wheel located in a downstream of said 
extruding nozzle in the rotation direction of said die 
wheel; and a pressing roil for pressing the entangled 
yarns supplied to the peripheral face of said die wheel 
against the peripheral face of the die wheel, wherein 
arcuated grooves of a number corresponding to that of 
said entangled yarns are provided to extend in parallel 
in the peripheral direction in the opposing face of said 
extruding nozzle located in a downstream of the extrud- 
ing port in the rotation direction of the die wheel, and a 
plurality of protrusion rows extending parallel to an axial 
direction of the pressing roller having such a sufficient 



height that 1/4 or more of cross sectional areas of said 
entangled yarns are buried in said elevated portions are 
provided in the peripheral face of the pressing roll so as 
to protrude with a predetermined phase difference. 

5 [0030] The molten resin material is extruded from a 
substantially rectangular extruding port which is longer 
in a width direction of the extrusion nozzle to a smooth 
surface of the die wheel rotating in one direction and 
then rotated between the die wheel and the opposing 

10 face of the extruding nozzle in accordance with the rota- 
tion of the die wheel. At this time, the molten resin mate- 
rial extruded from the extrusion nozzle invades into the 
multiplicity of the arcuated grooves formed on the 
opposing face of the extrusion nozzle. Thus, a flat plate- 

15 like substrate is molded on the peripheral face of the die 
wheel, and at the same time, multiple rows of continu- 
ous elevated portions are molded integrally on the first 
surface of the substrate such that they extend in the 
rotation direction of the die wheel. 

20 [0031] On the other hand, a multiplicity of the entan- 
gled yarns guided in parallel by the yarn guiding mem- 
ber are introduced between the pressing roll disposed 
so as to oppose the peripheral face of the wheel and 
located in the downstream of the extrusion nozzle in the 

25 rotation direction of the die wheel and the elevated por- 
tions of the flat plate-like substrate circulating along with 
the peripheral face of the die wheel. At this time, the 
protruded rows of the pressing roll press locally the 
rows of the entangled yarns introduced to top faces of 

30 the elevated portions in molten state so that 1/4 or more 
of the cross sectional areas are buried in the elevated 
portions. As a result, the respective entangled yarns are 
fused integrally with the elevated portions intermittently 
so as to produce the female engaging member having 

35 the structure as described above. 

[0032] In a fourteenth aspect, the yarn guiding 
member is fixed at a position for introducing and guiding 
each row of the entangled yarns toward the peripheral 
face of the die wheel corresponding to the arcuated 

40 grooves. The respective rows of entangled yarns are 
fused integrally such that they are locally buried in the 
top faces of the elevated portions, whereby producing 
the female engaging member according to the second 
aspect. In the fifteenth aspect of the invention, the yarn 

45 guiding member reciprocates in parallel to an axis of the 
pressing roll synchronously with a rotation of the press- 
ing roll. In this case, the respective rows of entangled 
yarns cross the elevated portions such that they mean- 
der and are fused integrally with the elevated portions at 

so crossing portions thereof, whereby producing the 
female engaging member according to the third aspect. 
[0033] According to the sixteenth aspect of the 
invention, the die wheel reciprocates in an axial direc- 
tion of the die wheel synchronously with a rotation of the 

55 pressing roll. In this case, if the yarn guiding member is 
fixed, multiple rows of entangled yarns are introduced 
linearly and in parallel to the first surface of the sub- 
strate having the elevated portions molded on the 
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peripheral face of the die wheel. At this time, the die 
wheel reciprocates in the axial direction and therefore, 
the elevated portions repeatedly meander. As a result, 
the respective rows of the entangled yarns are fed line- 
arly in the rotation direction of the die wheel such that 
they cross the upper surfaces of the meandering ele- 
vated portions. At the same time, the rows of entangled 
yarns are pressed locally to the elevated portions at the 
crossing portions by means of the pressing roll. As a 
result, they are fused to the elevated portions in molten 
state at the crossing portions, whereby the female 
engaging member according to the fourth aspect is pro- 
duced. 

[0034] The yarn guiding member can be recipro- 
cated in parallel to the die wheel like the die wheel. In 
this case, by deviating the reciprocating cycles of the die 
wheel and yarn guiding member by 1 80° , the meander- 
ing elevated portions cross the rows of entangled yarns, 
so that the entangled yarns are fused integrally with the 
top faces of the elevated portions at the crossing por- 
tions. Thus, the female engaging member according to 
the fourth aspect is produced. 
[0035] According to a seventeenth aspect of the 
present invention, there is provided a production appa- 
ratus for producing the female engaging member of a 
surface fastener according to the first aspect, character- 
ized by comprising: a die wheel rotating in one direction; 
an extrusion nozzle having an opposing face opposing a 
peripheral face of said die wheel with a predetermined 
gap and having an extruding port provided on part of 
said opposing face to extrude molten resin; and a yarn 
guiding member for supplying and guiding each row of 
the entangled yarns toward a gap between the periph- 
eral face of the die wheel located in an upstream of said 
extruding nozzle in the rotation direction of said die 
wheel and said extruding nozzle with a predetermined 
interval, wherein an opposing face of said extrusion 
nozzle is a smooth face, and a multiplicity of continuous 
circular grooves are formed in parallel to each other in 
its peripheral face of said die wheel in the peripheral 
direction at an arbitrary interval. 
[0036] The molten resin material is extruded from 
the substantially rectangular extruding port which is 
longer in the width direction of the extrusion nozzle to a 
smooth surface of the die wheel rotating in one direction 
and circulated between the die wheel and the opposing 
face of the extrusion nozzle in accordance with a rota- 
tion of the die wheel. At this time, the multiple rows of 
entangled yarns are circulated along bottom surfaces of 
the corresponding circular grooves, together with the 
die wheel. The molten resin material extruded from the 
extruding nozzle invades into the multiple rows of circu- 
lar grooves formed in the peripheral face of the die 
wheel. Thus, the flat plate-like substrate is molded on 
the peripheral face of the die wheel, and at the same 
time, multiple rows of continuous elevated portions 
extending in the rotation direction of the die wheel are 
molded integrally on the first surface of the substrate. 



[0037] In the eighteenth aspect of the invention, a 
multiplicity of protrusions having a lower height than a 
depth of the respective circular grooves are provided at 
a predetermined interval along inside of the circular 
5 grooves. 

[0038] Because a multiplicity of the protrusions are 
protruded at a predetermined interval within the circular 
grooves, the rows of entangled yarns introduced to the 
top faces of the elevated portions in molten state are 

10 pressed locally such that 1/4 then more of the cross 
sectional areas are buried therein. As a result, the 
respective entangled yarns are fused Integrally with the 
rows of the elevated portions intermittently. Conse- 
quently, the female engaging member having a similar 

15 structure to the second aspect is produced, likewise the 
production apparatus according to the thirteenth 
aspect. 

[0039] According to a nineteenth aspect of the 
present invention, there is provided a production appa- 

20 ratus for producing especially the female engaging 
member of a surface fastener according to the fifth 
aspect, comprising a die wheel rotating in one direction; 
an extrusion nozzle having an opposing face opposing a 
peripheral face of said die wheel with a predetermined 

25 gap and having an extruding port provided on part of 
said opposing face to extrude molten resin; and a yarn 
guiding member for supplying and guiding each row of 
the entangled yarns toward a gap between the periph- 
eral face of the die wheel located in an upstream of said 

30 extruding nozzle in the rotation direction of said die 
wheel and said extruding nozzle with a predetermined 
interval, wherein an opposing face of said extrusion 
nozzle is a smooth face, and a multiplicity of continuous 
circular grooves are formed in parallel to each other in 

35 the peripheral face of said die wheel in its peripheral 
direction at an arbitrary interval, and a multiplicity of 
groove portions crossing the respective circular grooves 
are formed with a predetermined phase difference in 
said peripheral direction, and a depth of said circular 

40 grooves is set to be substantially 4 to 1 times larger than 
the depth of said groove portions crossing said circular 
grooves. 

[0040] A multiplicity of rows of the entangled yarns 
are guided by the yarn guiding member and introduced 

45 to the multiple circular grooves formed in parallel in the 
peripheral face of the die wheel in the peripheral direc- 
tion. After that, molten resin material is extruded from 
the extruding nozzle to the peripheral face of the die 
wheel. The extruded resin material fills a gap of the 

so same thickness as a substrate thickness formed 
between the extrusion nozzle and the peripheral face of 
the die wheel, thereby molding the substrate. At the 
same time, the groove portions in parallel in the axial 
direction formed in the peripheral face of the die wheel 

55 are filled with resin material, thereby molding the ele- 
vated portions. The entangled yarns introduced to the 
circular grooves of the die wheel are fused integrally 
when the elevated portions are molded, such that 1/4 or 
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more of the cross sectional areas are buried in the ele- 
vated portions at the crossing portions between the cir- 
cular grooves and the aforementioned groove portions 
parallel in the axial direction. In the female engaging 
member of this aspect, the rows of entangled yarns dis- 5 
posed in the length direction of the first surface of the 
flat plate-like substrate are fused integrally with the ele- 
vated portions such that they cross the elevated por- 
tions disposed in the width direction of the substrate and 
1/4 or more of cross sectional areas of the entangled w 
yarns are buried. 

[0041] According to a twentieth aspect of the 
present invention, there is provided a production appa- 
ratus according to the thirteenth, seventeenth or nine- 
teenth wherein a multiplicity of male-engaging-eiement- 75 
molding cavities are formed in the peripheral face of 
said die wheel. 

[0042] The female engaging member of the surface 
fastener having a structure according to the fifth aspect 
can be produced by a production apparatus of the 20 
female engaging member having a structure according 
to a twenty first aspect of the invention. 
[0043] According to the twenty first aspect of the 
present invention, the apparatus is characterized by a 
pressing roll ; a molding roll provided so as to oppose 25 
said pressing roll with a gap corresponding to a thick- 
ness of said flat plate-like substrate; and an extruding 
nozzle for extruding molten resin to a gap between said 
pressing roll and molding roll, a multiplicity of ring- 
shaped grooves extending parallel and continuous and 30 
formed in a peripheral direction of the molding roll for 
introducing said entangled yarns along a peripheral 
face of said molding roll to a gap between said pressing 
roll and said molding roll and a multiplicity of groove por- 
tions extending in an axial direction of the molding roll 35 
and disposed with a predetermined phase difference 
formed in the peripheral face of said molding roll. 
[0044] Multiple rows of the entangled yarns are 
introduced to the ring-shaped grooves formed in the 
peripheral face of the molding roll. At this time, molten 40 
resin material is extruded from the extruding nozzle to a 
gap between the pressing roll and molding roll. The 
extruded molten resin material forms the flat plate-like 
substrate at the gap between the pressing roll and the 
molding roll and fills the groove portions formed parallel 45 
to the axis of the molding roll while being fused with the 
surface portions of the entangled yarns circulated on 
the molding roll in the peripheral direction, thereby 
molding the elevated portions. Upon molding of this ele- 
vated portions, the molten resin material is fused inte- so 
grally such that 1/4 or more of cross sectional areas of 
the entangled yarns are covered with the elevated por- 
tions at the crossing portions with the ring-shaped 
grooves for guiding the rows of the entangled yarns, 
thus the female engaging member according to the fifth 55 
aspect is produced. 

[0045] According to a twenty second aspect of the 
present invention, there is provided a production appa- 



ratus for producing the male engaging member of a sur- 
face fastener according to the sixth aspect, 
characterized by comprising: a pressing roll; a molding 
roll provided so as to oppose said pressing roll with a 
gap corresponding to a thickness of said flat plate-like 
substrate; and an extruding nozzle for extruding molten 
resin to a gap between said pressing roll and molding 
roll, a multiplicity of ring-shaped grooves extending par- 
allel and continuous in a peripheral direction of the 
molding roll for introducing and guiding said entangled 
yarns along a peripheral face of said molding roll to a 
gap between said pressing roll and said molding roll and 
a multiplicity of recesses having the same width dimen- 
sion as or larger dimension than that of said ring-like 
grooves formed in the peripheral face of said molding 
roll, the recesses having a depth substantially 1/4-1 of 
the groove depth of the ring-shaped grooves. 
[0046] Like the aforementioned twenty first aspect, 
multiple rows of entangled yarns are introduced to the 
ring-shaped grooves formed in the peripheral face of the 
molding roll and circulated therewith. The molten resin 
extruded from the extruding nozzle forms the flat plate- 
like substrate between the pressing roll and the molding 
roll and is fused to the surface portions of the rows of 
the entangled yarns circulated in the peripheral direc- 
tion of the molding roll. Then, the molten resin is 
charged into the multiple concave portions formed 
along the circumferential direction in the ring-shaped 
grooves, so that protrusions each covering substantially 
1/4 or more of cross sectional areas of each row of the 
entangled yarns are formed intermittently in the length 
direction of the entangled yarns. Thus, the female 
engaging member according to the sixth aspect is pro- 
duced. 

[0047] According to a twenty third aspect of the 
invention, there is provided a production apparatus 
according to the twenty first or twenty second aspect, 
wherein a multiplicity of the male-engaging-element- 
molding cavities are formed in the peripheral face of the 
pressing roll. Consequently, the aforementioned male 
engaging elements are molded on the second surface 
of the flat plate-like substrate simultaneously with the 
female engaging elements on the first surface. The 
molded product is available as an engaging device for a 
band or paper diaper. 

[0048] According to a twenty fourth aspect of the 
invention, there is provided a production apparatus 
according to any of the twenty first to twenty third 
aspects, wherein a multiplicity of the male-engaging- 
element-molding cavities are formed in the peripheral 
face of the molding roll. In this production apparatus for 
the female engaging member, multiple male-engaging- 
element-molding cavities are formed in the peripheral 
face of the molding roll so that hook-shaped or palm 
tree shaped male engaging elements can be molded on 
the first surface of the flat plate-like substrate simultane- 
ously with the female engaging elements to secure the 
self-engaging performance. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0049] 

FIG. 1 is a schematic perspective view showing a 5 
first embodiment of a female engaging member of a 
surface fastener according to the present invention. 
FIG. 2 is a partial side view of the same female 
engaging member. 

FIG. 3 is a sectional view taken along the line A-A 10 
of FIG. 2. 

FIG. 4 is a schematic plan view showing a second 
embodiment of the female engaging member of the 
surface fastener according to the present invention. 
FIG. 5 is a partial side view showing a third embod- is 
iment of the female engaging member of the sur- 
face fastener according to the present invention. 
FIG. 6 is a schematic perspective view showing a 
fourth embodiment of the female engaging member 
of the surface fastener according to the present 20 
invention. 

FIG. 7 is an explanatory view schematically show- 
ing an example of production apparatus for the 
female engaging member and its production proc- 
ess. 25 
FIG. 8 is a partial sectional view showing a shape of 
a gap portion between an extrusion nozzle and a 
die wheel of the production apparatus opposing 
each other and an example of a molding shape of 
molten resin material to be filled in the gap portion. 30 
FIG. 9 is a schematic perspective view showing a 
relation in disposition between a pressing roll dis- 
posed to be opposed to the die wheel and a yarn 
guide member. 

FIG. 10 is an explanatory view schematically show- 35 
ing an example of production process of the female 
engaging member shown in FIGS. 5 and 6. 
FIG. 11 is a explanatory view schematically show- 
ing another production apparatus for the female 
engaging member shown in FIGS. 1 to 3 and its 40 
production process. 

FIG. 12 is a partial sectional view showing an other 
embodiment of the female engaging member to be 
produced by the apparatus as the aforementioned 
production apparatus. 45 
FIG. 13 is a partial sectional view showing another 
embodiment of the female engaging member to be 
produced by the apparatus as the production appa- 
ratus shown in FIG. 10. 

FIG. 14 is a schematic perspective showing a fifth so 
embodiment of the female engaging member of the 
surface fastener according to the present invention. 
FIG. 15 is a schematic perspective view showing a 
sixth embodiment of the female engaging member 
of the surface fastener according to the present 55 
invention. 

FIG. 16 is an explanatory view schematically show- 
ing a production apparatus for the female engaging 
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member shown in FIGS. 14 and 15 and an example 
of its production process. 

FIG. 17 is a partial sectional view showing a dispo- 
sition of entangled yarns by a molding roll of the 
production apparatus when the female engaging 
member is being produced according to the fifth 
embodiment. 

FIG. 18 is a partial sectional view showing a dispo- 
sition of entangled yarns by a molding roll of the 
production apparatus when the female engaging 
member is being produced according to the sixth 
embodiment. 

FIG. 19 is a schematic perspective view showing a 
seventh embodiment of the female engaging mem- 
ber of the surface fastener of the present invention. 
FIG. 20 is a partial sectional view showing a sche- 
matic structure of the female engaging member. 
FIG. 21 is a perspective view showing a paper dia- 
per to which the aforementioned female engaging 
member is applied. 

DESCRIPTION OF EMBODIMENTS 

[0050] Hereinafter preferred embodiments of the 
present invention will be described in detail with refer- 
ence to the accompanying drawings. FIGS. 1 to 3 are 
partial perspective views schematically showing a first 
embodiment of the female engaging member of the sur- 
face fastener including an engaging element of a typical 
configuration of the present invention. 
[0051] First, a basic structure of the female engag- 
ing member of the present invention will be described 
below. A female engaging member 10 of the surface 
fastener is composed of a flat plate-like substrate 1 1 
having a first surface and a second surface, the first sur- 
face having a plurality of pile-like engaging elements 12. 
The female engaging member 10 comes into a plane 
contact with a mating male engaging member of the 
surface fastener. The aforementioned pile-like engaging 
elements 12 are composed of rows of multifilament 
entangled yarns 14 each having a plurality of piles on 
the surface thereof. The entangled yams 14 composed 
of these pile-like engaging elements may be composite 
finished yarns which are produced by air jet processing 
in which two or more multifilaments supplied at different 
feeding speeds are passed through each cylinder into 
which a high pressure air flows and component fila- 
ments of respective multifilaments are entangled with 
each other so as to be fixed by heat. Alternatively, the 
entangled yarns 14 may be bulky crimped finished 
yarns which are produced by air jet processing in which 
highly crimped multifilaments are passed through cylin- 
ders and entangled with each other. Further alterna- 
tively, the entangled yarns 14 may be bulky thermal 
shrinkage yarns which are produced by air-jet process- 
ing two or more multifilaments having different thermal 
shrinkage rates and entangling their component fila- 
ments with each other. These yarns have a multiplicity 



8 



15 



EP 1 078 582 A1 



16 



of piles on the surface thereof and the piles act as loops 
which serve as female engaging elements of the sur- 
face fastener. 

[0052] According to the embodiment shown in 
FIGS. 1 to 3, multiple rows of elevated portions 1 1a are 5 
provided integrally on the first surface of the aforemen- 
tioned fiat plate-like substrate 1 1 . The entangled yarns 
1 4 are fused integrally with a top face portion of the ele- 
vated portions 11a such that 1/4 or more of the cross 
sectional areas of the entangled yarns 14 are intermit- io 
tently buried therein. Generally, in case where for exam- 
ple, yarns having the aforementioned structure are 
brought into contact with the surface of synthetic resin 
material in molten state or semi-molten state and fused 
therewith integrally, the yarns are likely to be separated 75 
from the surface of the synthetic resin material. There- 
fore, if an external force which is not so large is applied, 
the yarn is separated easily. However, if 1/4 or more of 
the cross sectional areas of the entangled yarns are 
buried in the synthetic resin material in molten state or 20 
semi-molten state by pressing with pressure as in the 
present invention, its fixing strength increases largely so 
that peeling strength necessary for ordinary surface fas- 
tener is secured. The peeling strength at this time differs 
depending on a shape or size of the male engaging ele- 25 
ment or a purpose of use. If the aforementioned fused 
portions buried in the surface of the flat plate-like sub- 
strate is smaller than 1/4 of a total sectional areas of the 
entangled yarns, sufficient fixing strength can not be 
obtained. 30 
[0053] The female engaging member of the surface 
fastener 10 according to the first embodiment of the 
present invention shown in FIGS. 1 to 3 will be 
described in detail. The female engaging member 10 is 
comprised of the flat plate-like substrate 1 1 molded of 35 
thermoplastic synthetic resin and the female engaging 
elements 12 of loops arranged in multiple lines on the 
surface of the flat plate-like substrate 11. A prominent 
feature of the present invention is in the shape of the 
engaging element 1 2 and a manner of fixing of the pile- 40 
like engaging elements 1 2 to the flat plate-like substrate 
11. 

[0054] That is, a multiple rows of the elevated por- 
tions 1 1 a are provided integrally with the surface of the 
flat plate-Nke substrate 1 1 such that they extend parallel 45 
to each other. On the other hand, the aforementioned 
engaging elements 12 are composed of bulky yarns in 
which a multiplicity of piles are produced by entangling 
a plurality of fibers (filaments) with each other. Accord- 
ing to this embodiment, the entangled yarns 14 com- so 
posing the aforementioned engaging elements extend 
along top faces of the elevated portions 1 1 a such that 
they are attached to the faces. As shown in FIGS. 2 and 
3, part of the aforementioned pile-like engaging ele- 
ments 12 are concaved at a predetermined interval in a 55 
length direction of the yarns into concave top faces of 
the elevated portions 1 1 a such that 1/4 of the cross sec- 
tional areas of the yarns 14 are buried therein to be 



fused integrally. 

[0055] The female engaging member 10 having 
such a structure can be produced effectively by means 
of the production apparatus of the present invention 
shown in FIG. 7. As shown in FIG. 7, an extrusion noz- 
zle 2 is disposed so as to oppose part of a peripheral 
face of a die wheel 1 rotating in the direction of an arrow 
as shown in FIG. 7. The peripheral face of the die wheel 

1 is composed of a smooth face and the extrusion noz- 
zle 2 has an extruding port 2b which extends in parallel 
to an axis of the die wheel 1 substantially in a center of 
its circular opposing face 2a opposing the peripheral 
face of the die wheel 1 . As shown in FIGS. 7 and 8, a 
multiplicity of arcuated-elevated-portion-molding 
grooves 2c communicating with the aforementioned 
extruding port 2b are formed on the opposing face 2a in 
parallel and along the peripheral direction in the down- 
stream of the extruding port 2b in the rotation direction 
of the die wheel 1. 

[0056] On the other hand, a pressing roll 3 is dis- 
posed rotatably so as to oppose the peripheral face of 
the die wheel 1 in a downstream of the extrusion nozzle 

2 in the rotation direction. As shown in FIG. 9, the press- 
ing roll 3 is formed with a multiplicity protruded rows 3c 
on the peripheral face of a roll main body 3a, extending 
parallel to a rotating axis with a predetermined phase 
difference in a circumferential direction thereof. Then, a 
yarn guiding member 4 is disposed in the vicinity of the 
aforementioned pressing roll 3. This yarn guiding mem- 
ber 4 is formed in a comb-like shape in which a plurality 
of yarn guiding grooves 4a are formed by cutting out at 
a predetermined interval along a long side of a single 
rectangular plate as shown in FIG. 9. According to this 
embodiment, the number of the yarn guiding grooves 4a 
is the same as that of the arcuated-elevated-portion- 
molding grooves 2c formed in the extrusion nozzle 2. 
[0057] When molten resin material is extruded 
toward the smooth peripheral face of the die wheel 1 
rotating in one direction from the extruding port 2b of the 
extrusion nozzle 2, the molten resin material is charged 
between the peripheral face of the die wheel 1 and the 
opposing face 2a of the extrusion nozzle 2, so that the 
charged molten resin is circulated with a predetermined 
thickness in the rotation direction of the die wheel 1 in 
accordance with a rotation of the die wheel 1 . The mol- 
ten resin material extruded from the extrusion nozzle 2 
at this time is charged also in the multiple arcuated-ele- 
vated-portion-molding grooves 2c formed in the oppos- 
ing face 2a of the extrusion nozzle 2. Thus, the flat 
plate-like substrate 1 1 is molded along the peripheral 
face of the die wheel 1 . At the same time, a plurality of 
rows of the elevated portions 1 1 a are molded integrally 
on the first surface of the flat plate-like substrate 11 
such that they extend continuously along the rotation 
direction of the die wheel 1. 

[0058] On the other hand, a multiplicity of the entan- 
gled yarns 14 are guided by the yarn guiding member 4 
and introduced in parallel between the pressing roll 3 
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disposed so as to oppose the wheel peripheral face 
located in the downstream of the extrusion nozzle 2 In 
the rotation direction of the die wheel 1 and the elevated 
portions 11a of the flat plate-like substrate 11 rotating 
as being adhered to the peripheral face of the die wheel 5 
1 . At this time, the protruded rows 3c of the pressing roll 
3 press locally the rows of the entangled yarns 14 intro- 
duced to top faces of the elevated portions 1 1a in mol- 
ten state to such an extent that 1/4 or more of the cross 
sectional areas are buried into the elevated portions 
11 a. By this pressing, the elevated portions 1 1 a that are 
in molten state or semi-molten state are expanded hori- 
zontally and concaved intermittently. Then, the entan- 
gled yarns 14 are intermittently fused integrally in the 
elevated portions 11a such that 1/4 or more of the cross 
sectional areas are buried therein. As a result, the 
female engaging member having the above described 
structure as shown in FIGS. 1 to 3 is produced. 
[0059] FIG. 4 shows a second embodiment of the 
female engaging member 10 of the present invention. 
As understood from the Figure, the entangled yarns 14 
meander so as to cross respective multiple rows of ele- 
vated portions 1 1 a disposed in parallel on the first sur- 
face of the flat plate-like substrate 11, with a 
predetermined interval. Then, the entangled yarns 14 
are pressed locally by the protruded rows 3c of the 
pressing roll 3 at these crossing portions so that part of 
the entangled yarns 14 is pushed Into the top faces of 
the elevated portions 1 1a and fused integrally therewith 
as in the previously described embodiment. Therefore, 
because according to this embodiment, the entangled 
yarns 14 do not extend linearly along the elevated por- 
tions 11a but are disposed such that they meander, 
engaging areas with hooks or mushroom engaging ele- 
ments which are mating engaging elements increase 
without having a certain engaging orientation. As a 
result, the engaging rate increases, so that the engag- 
ing strength and peeling strength can be improved. 
[0060] FIG. 5 shows a third embodiment of the 
female engaging member 10 of the present invention. 
As evident from the Figure, a multiplicity of hook-shaped 
male engaging elements 13 are disposed on the second 
surface on an opposite side to the first surface of the flat 
plate-like substrate 1 1 of the female engaging member 
10 of the first embodiment as shown in FIGS. 1 to 3. 
Namely, this surface fastener has a self-engaging per- 
formance. The female engaging member 10 of this 
embodiment is produced effectively by means of a pro- 
duction apparatus of the present invention as shown in 
FIG. 10. The production apparatus shown in FIG. 10 is 
different from the previously described production appa- 
ratus as shown in FIG. 7 in that the peripheral face of 
the die wheel 1 is not a smooth surface but a multiplicity 
of hook-shaped male-engaging-element-molding cavi- 
ties 1a are molded in the peripheral face of the die 
wheel 1 corresponding to portions between the respec- 
tive elevated portions 11a. The structure of the die 
wheel 1 and the technology of molding the hook-shaped 



male engaging elements 13 integrally in the fiat plate- 
like substrate using the die wheel 1 have been widely 
known through for example, US patent No. 5690875. 
Therefore, a description thereof is omitted and the 
molding principle should be understood easily from FIG. 
10. 

[0061] FIG. 1 1 shows an example of the production 
apparatus for the female engaging member 10 accord- 
ing to the first embodiment of the present invention 
shown in FIGS. 1 to 3. As understood from the Figure, 
according to this production apparatus, a plurality of 
rows of the entangled yarns 14 are circulated along the 
peripheral face of the die wheel 1 via the yarn guiding 
member 4. Then, they are introduced into the extruding 
gaps between the peripheral face of the die wheel 1 and 
the extrusion nozzle 2 disposed in a downstream of the 
rotation direction. Thus, according to this production 
apparatus, a plurality of continuous circular grooves are 
formed in parallel to each other, with an arbitrary inter- 
val peripherally, in the peripheral face of the die wheel 1 
and a plurality of protrusion rows are provided inside of 
the circular groove with a predetermined interval. On 
the other hand, the aforementioned arcuated-elevated- 
portion-molding grooves 2c are not formed in the face of 
the extrusion nozzle 2 opposing the die wheel 1 and 
instead, that face is smooth. 

[0062] Now, molten resin material is extruded from 
the extruding port 2b of the extrusion nozzle 2 of a sub- 
stantially rectangular shape, which is longer in a width 
direction toward the peripheral face of the die wheel 1 
rotating in a single direction. Then, the molten resin is 
circulated in the rotation direction between the die 
wheel 1 and an opposing face of the extrusion nozzle 2 
together with the die wheel 1. At this time, the plurality 
of the entangled yarns 14 are introduced along a bottom 
face of each circular groove 1b formed in the peripheral 
face of the corresponding die wheel 1 through the yarn 
guiding member 4 and circulated together with the die 
wheel 1 . The molten resin material extruded from the 
extrusion nozzle 2 at this time forms the flat plate-like 
substrate 1 1 on the peripheral face of the die wheel 1 
and at the same time, invades into the plurality of the cir- 
cular groove 1 b formed in the peripheral face of the die 
wheel 1. Consequently, a multiplicity of the continuous 
elevated portions 1 1 a extending in the rotation direction 
of the die wheel are molded on the first surface of the 
same substrate 11. 

[0063] On the other hand, the protrusions 1c lower 
than the depth of the circular groove 1b are protruded 
inside the aforementioned circular groove 1 b at a prede- 
termined interval. Therefore, the protrusion rows 1c 
locally press the rows of the entangled yarns 14 intro- 
duced to the top faces of the elevated portions 1 1a in 
molten state such that 1/4 or more of their cross sec- 
tional areas are buried into the elevated portions 11a. 
Consequently, the entangled yarns 14 are fused inte- 
grally with the elevated portions 11a intermittently, so 
that the female engaging member 10 having a structure 
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shown in FIGS. 1 to 3 is produced. 
[0064] By forming a multiplicity of the hook-shaped 
male-engaging-element-molding cavities on the circum- 
ference at portions between the respective circular 
grooves 1b formed in the aforementioned die wheel 1 , a 5 
female engaging member 10 according to the fourth 
embodiment of the present invention shown in FIG. 6 
can be produced effectively. As evident from the Figure, 
this female engaging member 10 is a surface fastener 
having self-engaging performance in which a multiplicity 10 
of the hook-shaped male engaging elements 13 are 
molded on the first surface of the flat plate-like substrate 
1 1 enclosed between the respective elevated portions 
1 1 a, in addition to the female engaging member accord- 
ing to the first embodiment shown in FIGS. 1 to 3. is 
[0065] According to this embodiment, as shown in 
FIGS. 12 and 13, the aforementioned protrusion rows 
1c are eliminated and the elevated portions 11a are 
molded. At the same time, the entangled yarns 14 are 
fused integrally in the elevated portions 11a such that 20 
1/4 or more of the cross sectional areas thereof are bur- 
ied through entire lengths of the entangled yarns along 
the top faces of the elevated portions 1 1a. As a result, 
the bonding strength of the entangled yarns 14 is 
increased extremely as compared to the production 25 
time by the production apparatus shown in FIG. 7. 
Therefore, the necessity of the aforementioned protru- 
sion rows 1c is eliminated. 

[0066] FIG. 14 shows a fifth embodiment of the 
female engaging member 1 0 of the present invention, in 30 
which a plurality of rows of the elevated portions 1 1 a are 
molded integrally with the surface of the flat plate-like 
substrate 11 such that they cross a plurality of the 
entangled yarns 14 disposed linearly on the first surface 
of the flat plate-like substrate 1 1 substantially at the 35 
right angle. The aforementioned entangled yarns 14 
cross the aforementioned elevated portions 11a sub- 
stantially at the same height so that it looks that the ele- 
vated portions 11a are pierced laterally by the 
entangled yarns 14. With such a structure, the adhesion 40 
strength of the entangled yarns 14 is further improved 
as compared to the first to third embodiments. 
[0067] The female engaging member 1 0 of the fifth 
embodiment is produced effectively by the production 
apparatus as shown in FIG. 16. as 
[0068] In the production apparatus for the female 
engaging member as shown in FIG. 16, a pair of rolls 
comprised of a pressing roll 6 and a molding roll 7 are 
disposed with a gap corresponding to a thickness of the 
flat plate-like substrate 1 1 such that a plane connecting so 
their axis lines becomes a horizontal plane. An extrud- 
ing nozzle 8 is provided to direct to the gap between the 
pressing roll 6 and molding roll 7 and then, flat-plate like 
molten resin material is extruded from the extruding 
nozzle 8 toward the gap. The peripheral face of the 55 
pressing roll 6 is smooth and the peripheral face of the 
molding roll 7 is formed with a plurality of ring-shaped 
grooves 7a continuous in the peripheral direction in par- 



allel to each other to guide the entangled yarns 14 as 
shown in FIG. 1 7. Further, a plurality of linear elevated- 
portion-molding grooves 7b perpendicular to the ring- 
shaped grooves 7a for guiding the entangled yarns 14 
are formed in the peripheral face of the molding roll 7 at 
a predetermined phase difference. Although the depths 
of the ring-shaped groove 7a and elevated-portion- 
molding grooves 7b are set to be substantially the 
same, the depths thereof may be changed appropriately 
depending on the adhesion strength of the entangled 
yarns 14 to the elevated portions 11a 
[0069] A plurality of the entangled yarns 14 to be 
guided in arranged rows by a yarn guiding member (not 
shown) are supplied from sideways of the molding roll 7 
into the corresponding ring-shaped grooves 7a continu- 
ously. At this time, flat-plate like molten resin material is 
extruded from the extruding nozzle 8 toward the gap 
between the pressing roll 6 and the molding roll 7. Then, 
the flat plate-like substrate 11 is molded between the 
pressing roll 6 and the molding roll 7 which rotate in 
opposite directions and the respective entangled yarns 
1 4 are fused to the first surface of the flat plate-like sub- 
strate 1 1 continuously in the molding direction. At this 
time, the elevated-portion-molding grooves 7b are filled 
with the molten resin material so as to mold the elevated 
portions 11a. Consequently, the female engaging mem- 
ber 10 having such a structure is produced. 
[0070] In the production apparatus shown in FIG. 
16, the female engaging member 10 passing between 
the pressing roll 6 and the molding roll 7 is passed 
through water within a water bath 9 provided below the 
rollers 6, 7 so as to be cooled and hardened and then 
transferred to a next process. 

[0071] FIG. 15 shows a sixth embodiment of the 
female engaging member 10 of the present invention. 
The multiple entangled yarns 14 fused in parallel to the 
first surface of the flat plate-like substrate 1 1 are cov- 
ered locally with resin material of the same quality as 
the flat plate-like substrate 1 1 at a predetermined inter- 
val in the length direction. With such a structure, a 
strong fixing strength of the entangled yarn 14 with 
respect to the flat plate-like substrate 11 can be 
secured. Further, because the portions where the 
entangled yarns 14 are positively fixed are points, even 
if the flat plate-like substrate 1 1 is very thin and flexible, 
its characteristic performance is not lost. The female 
engaging member 10 of this embodiment can be pro- 
duced by means of a production apparatus similar to the 
one shown in FIG. 16. 

[0072] Specifically, according to the production 
apparatus of the female engaging member 10 accord- 
ing to this embodiment, the elevated-portion -molding 
grooves 7b of the molding roll 7 is eliminated in the pro- 
duction apparatus shown in FIG. 16. Instead, semi-cir- 
cular concave portions 7c shown in FIG. 18 are formed 
at a predetermined interval along the ring-shaped 
grooves 7a formed in the peripheral face of the molding 
roll 7. These concave portions 7c are set slightly deeper 
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than a groove depth of the ring-shaped grooves 7a and 
an opening diameter thereof is set slightly larger than 
the groove width of the ring-shaped grooves 7a. In the 
meantime, the groove depth may be changed appropri- 
ately depending on the joining strength between the ele- 5 
vated portions 11a and entangled yarns 14. 
[0073] In production of the female engaging mem- 
ber 10 shown in FIG. 15, like the production of the 
female engaging member 1 0 shown in FIG. 14, multiple 
pieces of the entangled yarns 1 4 guided in neat rows by 10 
the yarn guiding member (not shown) from sideways of 
the molding roll 7 are supplied continuously into the cor- 
responding ring-shaped grooves 7a and at the same 
time, flat-plate like molten resin material is extruded 
from the extruding nozzle 8 to a gap between the press- 15 
ing roll 6 and molding roll 7. The flat plate-like substrate 
1 1 is molded between the pressing roll 6 and molding 
roll 7, which rotate in opposite directions to each other. 
Then p the respective entangled yarns 14 are fused con- 
tinuously in the molding direction to the first surface of 20 
the flat plate-like substrate 1 1 . At this time, the concave 
portions 7c are filled with molten resin material so that 
semi-circular covered portions 1 1 b covering the entan- 
gled yarns 14 locally are molded. After that, this product 
is cooled and hardened in water within the water bath 9 25 
and carried to a next step. 

[0074] The female engaging member 10 according 
to the fifth or sixth embodiment as shown in FIGS. 14 
and 15 can be produced effectively by modifying the 
production apparatus for producing those of the first to 30 
third embodiments. To mold the female engaging mem- 
ber 10 of the fifth embodiment, the circular groove for 
guiding the entangled yarn 14 are formed in the periph- 
eral direction in the peripheral face of the die wheel 1 
and multiple groove portions crossing the aforemen- 35 
tioned circular grooves and extending in the axial direc- 
tion of the die wheel 1 are disposed in the peripheral 
face with a predetermined phase difference in the 
peripheral direction. Then, the entangled yarns 14 are 
guided into the circular grooves of the die wheel and aq 
molten resin material extruded from the extruding noz- 
zle forms the flat plate-like substrate 1 1 between the 
extruding nozzle and the die wheel. At the same time, 
the molten resin material is charged into the groove por- 
tions so as to mold the elevated portion 1 1 a. The ele- 45 
vated portions 11a are fused integrally with the 
entangled yarns 14 at the crossing portions between 
the circular grooves and groove portions so that the 
entangled yarns 14 are fixed to the flat plate-like sub- 
strate 11a. To mold the female engaging member 10 50 
according to the sixth embodiment, a multiplicity of con- 
cave portions wider than the circular grooves are pro- 
vided at a predetermined interval along the circular 
grooves instead of the aforementioned groove portions. 
The molten resin material is charged into the concave 55 
portions so as to mold the protrusions to be fused inte- 
grally with the entangled yarns 14. 
. [0075] FIGS. 19 and 20 show a seventh embodi- 



ment of the female engaging member 10 of the present 
invention. Multiple entangled yarns 14 are fused in par- 
allel to the first surface of the flat plate-like substrate 1 1 
and adhesive agent is coated to the second surface of 
the substrate to form an adhesive agent layer 1 5. On the 
other hand, through holes 1 1c are formed at positions of 
the flat plate-like substrate to which the entangled yarn 
14 are to be fused at a predetermined interval in a 
length direction thereof. Adhesive agent is forced 
through the through holes by a coating pressure when 
the adhesive agent layer 1 5 is formed so that it flows out 
to the first surface. Then, the adhesive agent is hard- 
ened so as to sandwich locally the entangled yarns 14 
from their both sides. According to this embodiment, the 
entangled yarns 14 are fused to the first surface of the 
flat plate-like substrate 1 1 and covered locally by cover- 
ing portions 15a of the adhesive agent. Thus, the fixing 
strength is increased largely as compared to a case 
where the entangled yarns 14 are just fused to the first 
surface of the flat plate-like substrate 1 1 . 
[0076] The female engaging member 10 obtained 
according to the seventh embodiment can be optimally 
used as a fixing device of a paper diaper 16 shown in 
FIG. 21 or the like when the thickness of the flat plate- 
like substrate 1 1 is reduced. 

Claims 

1. A female engaging member (10) of a surface fas- 
tener comprised of a flat plate-like substrate (11) 
having a first surface and a second surface and a 
multiplicity of pile-like engaging elements (12) on 
the first surface, and adapted to be in a plane con- 
tact with a mating male engaging member of the 
surface fastener, characterized in that 

said pile-like engaging elements (12) are com- 
prised of rows of multifilament entangled yarns 
(14) having a multiplicity of loops on surfaces 
thereof, 

multiple rows of elevated portions (11a) are 
provided to extend so as to extend on the first 
surface of said flat plate-like substrate (1 1), and 
said entangled yarns (14) are fused integrally 
with top faces of said elevated portions (11a) 
such that 1/4 or more of cross sectional areas 
of said entangled yarns (14) are buried therein. 

2. A female engaging member according to claim 1, 
being characterized in that a multiplicity of the ele- 
vated portions (11a) which are parallel in a length 
direction thereof are provided on the first surface of 
said flat plate-like substrate (11) and said entangled 
yarns (14) extend along the top faces of said ele- 
vated portions (1 1 a) and are locally pressed at a 
predetermined interval in the length direction so 
that the entangled yarns (14) are fused integrally 
with said elevated portion (11a). 
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A female engaging member according to claim 1 , 
being characterized in that a plurality of the ele- 
vated portions (11a) which are parallel in a length 
direction thereof are provided on the first surface of 
said flat plate-like substrate (11), and said entan- 5 
gled yarns (14) are disposed on top faces of said 
elevated portions (1 1a) such that they meander and 
are pressed locally at crossing portions where said 
entangled yarns (14) and said elevated portions 
(1 1 a) so as to be fused integrally with said elevated jo 
portions (11a). 

A female engaging member according to claim 1 or 
3, being characterized in that a multiplicity of the 
elevated portions (11a) are disposed so as to 15 
extend on the first surface of said flat plate-like sub- 
strate (11) such that they meander, and said entan- 
gled yarns (14) cross top face portions of said 
elevated portions (1 1a) at crossing portions, where 
the entangled yarns (14) are locally pressed so as 20 
to be fused integrally with said elevated portion 
(11 a). 

A female engaging member (10) of a surface fas- 
tener comprised of a flat plate-like substrate (11) 25 
having a first surface and a second surface and a 
multiplicity of pile-like engaging elements (12) on 
the first surface, and adapted to be in a plane con- 
tact with a mating male engaging member of the 
surface fastener, characterized in that 30 

said pile-like engaging elements (12) are com- 
prised of rows of multifilament entangled yarns 
(14) having a multiplicity of loops on surfaces 
thereof, 35 
a multiplicity of parallel elevated portions (11a) 
are disposed on the first surface of said flat 
plate-like substrate (11) in a width direction 
thereof, and 

said entangled yarns (14) are disposed on said 40 
first surface perpendicular to said elevated por- 
tion (11a) and said entangled yarns (14) are 
fused integrally with said elevated portions 
(11a) at crossing portions therebetween such 
that 1 /4 or more of cross sectional areas of said 45 
entangled yarns are buried therein. 

A female engaging member (10) of a surface fas- 
tener having a multiplicity of pile-like engaging ele- 
ments (12) on a first surface of a flat plate-like so 
substrate (11) and adapted to be in a plane contact 
with a mating male engaging member of the sur- 
face fastener, characterized in that 

a multiplicity of entangled yarns (14) are dis- 55 
posed in parallel on the first surface of said flat 
plate-like substrate (11) in a length direction 
thereof and a multiplicity of protrusions (11b) 



made of the same resin material as the flat 
plate-like substrate (11) are provided at a pre- 
determined interval so as to protrude on the 
first surface of said flat plate-like substrate (11) 
along each row of the entangled yarns (14), 
and 

said entangled yarns (14) are fused integrally 
with said protrusions (11b) such that 1/4 or 
more of cross sectional areas of the entangled 
yarns (14) are buried therein. 

7. A female engaging member of a surface fastener 
having a multiplicity of pile-like engaging elements 
(12) on a first surface of a flat plate-like substrate 
(11) and adapted to be in a plane contact with a 
mating male engaging member of the surface fas- 
tener, characterized in that 

said pile-like engaging elements (12) are com- 
prised of multifilament entangled yarns (14) 
having a multiplicity of loops on surfaces 
thereof, 

through holes (11d) are formed in said flat 
plate-like substrate (1 1) in a matrix and a multi- 
plicity of said entangled yarns (14) are dis- 
posed along each row of the through holes 
(1 Id) arranged in a length direction of the first 
surface, and 

an adhesive agent layer (15) is formed on a 
second surface on an opposite side to said first 
surface of said flat plate-like substrate (11) so 
that component adhesive agent of the adhesive 
agent layer (15) is fused integrally with said 
entangled yarns (14) locally through said 
through holes (11d). 

8. A female engaging member according to claim 1 , 5, 
6 or 7, being characterized in that said entangled 
yarns (14) are composed of composite finished 
yarns processed by air jet and comprised of two or 
more multifilaments fed at different feeding speeds. 

9. A female engaging member according to claim 1 , 5, 
6, or 7, being characterized in that said entangled 
yarns (14) are composed of bulky crimped finished 
yarns produced by air jet processing and made of 
bulky highly-crimped finished multifilaments. 

10. A female engaging member according to claim 1 , 5, 
6 or 7, being characterized in that the entangled 
yarns (14) are composed of bulky thermal shrink- 
age yarns produced by air jet processing and made 
of two or more multifilaments having different ther- 
mal shrinkage rates. 

11. A female engaging member according to claim 1 , 5 
or 6, being characterized in that male engaging ele- 
ments (13) are molded integrally on a second sur- 
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face on an opposite side to the first surface of said 
flat plate-like substrate (11). 

1 2. A female engaging member according to claim 1 , 5, 
6 or 7, being characterized in that male engaging 
elements (13) are molded integrally on the first sur- 
face of said flat plate-like substrate (11). 

13. A production apparatus for producing the female 
engaging member of a surface fastener according 
to claim 2, characterized by comprising: 

a die wheel (1) rotating in one direction; 
an extrusion nozzle (2) having an opposing 
face opposing a peripheral face of said die 
wheel (1 ) with a predetermined gap and having 
an extruding port (2b) provided on part of said 
opposing face to extrude molten resin; 
a yarn guiding member (4) for supplying and 
guiding said entangled yarns (14) to the periph- 
eral face of the die wheel (1 ) located in a down- 
stream of said extruding nozzle (2) in the 
rotation direction of said die wheel (1); and 
a pressing roll (3) for pressing the entangled 
yarns (14) supplied to the peripheral face of 
said die wheel (1) against the peripheral face of 
the die wheel (1), wherein arcuated grooves 
(2c) of a number corresponding to that of said 
entangled yarns (14) are provided to extend in 
parallel in the peripheral direction in the oppos- 
ing face (2a) of said extruding nozzle (2) 
located in a downstream of the extruding port 
(2b) in the rotation direction of the die wheel 
(1),and 

a plurality of protrusion rows (3c) extending 
parallel to an axial direction of the pressing 
roller (3) has such a sufficient height that 1/4 or 
more of cross sectional areas of said entangled 
yarns (14) are buried in said elevated portions 
(11a) are provided in the peripheral face of the 
pressing roll (3) so as to protrude with a prede- 
termined phase difference. 

14. A production apparatus according to claim 13, 
being characterized in that said yarn guiding mem- 
ber (4) is fixed at a position for introducing and guid- 
ing each row of the entangled yarns (14) toward the 
peripheral face of the die wheel (1) corresponding 
to said arcuated grooves (2c). 

15. A production apparatus according to claim 13, 
being characterized in that said yarn guiding mem- 
ber (4) reciprocates in parallel to an axis of the 
pressing roll (3) synchronously with a rotation of 
said pressing roll (3). 

16. A production apparatus according to claim 13 or 14, 
being characterized in that said die wheel (1) recip- 



rocates in an axial direction of the die wheel (1 ) syn- 
chronously with a rotation of said pressing roll (3). 

17. A production apparatus for producing the female 
5 engaging member of a surface fastener according 

to claim 1 , characterized by comprising: 

a die wheel (1) rotating in one direction; 

an extrusion nozzle (2) having an opposing 

w face opposing a peripheral face of said die 

wheel (1) with a predetermined gap and having 
an extruding port (2b) provided on part of said 
opposing face to extrude molten resin; and 
a yarn guiding member (4) for supplying and 

15 guiding each row of the entangled yarns (14) 

toward a gap between the peripheral face of 
the die wheel (1 ) located in an upstream of said 
extruding nozzle (2) in the rotation direction of 
said die wheel (1) and said extruding nozzle (2) 

20 with a predetermined interval, 

wherein an opposing face of said extrusion 
nozzle (2) is a smooth face, and a multiplicity of 
continuous circular grooves (1b) are formed in 
parallel to each other in its peripheral face of 

25 said die wheel (1) in the peripheral direction at 

an arbitrary interval. 

18. A production apparatus according to claim 17, 
being characterized in that a multiplicity of protru- 

30 sions (1c) having less height than a depth of the cir- 
cular grooves (1b) are provided at an 
predetermined interval along inside of said circular 
groove (1b). 

35 19. A production apparatus for producing the female 
engaging member of a surface fastener according 
to claim 5, characterized by comprising 

a die wheel (1) rotating in one direction; 

40 an extrusion nozzle (2) having an opposing 

face opposing a peripheral face of said die 
wheel (1) with a predetermined gap and having 
an extruding port (2b) provided on part of said 
opposing face to extrude molten resin; and 

45 a yarn guiding member (4) for supplying and 

guiding each row of the entangled yarns (14) 
toward a gap between the peripheral face of 
the die wheel (1) located in an upstream of said 
extruding nozzle (2) in the rotation direction of 

so said die wheel (1) and said extruding nozzle (2) 

with a predetermined interval, 
wherein an opposing face of said extrusion 
nozzle (2) is a smooth face, and a multiplicity of 
continuous circular grooves (1b) are formed in 

55 parallel to each other in the peripheral face of 

said die wheel (1) in its peripheral direction at 
an arbitrary interval, and a multiplicity of groove 
portions crossing the respective circular 
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grooves (1b) are formed with a predetermined 
phase difference in said peripheral direction, 
and 

a depth of said circular grooves (1 b) is set to be 
substantially 4 to 1 times larger than the depth 5 
of said groove portions crossing said circular 
grooves (1b). 

20. A production apparatus according to claim 13, 1 7 or 

19, being characterized in that a multiplicity of to 
male-engaging-element-molding cavities (1a) are 
formed in the peripheral face of said die wheel (1 ). 

21. A production apparatus for producing the male 
engaging member of a surface fastener according 15 
to claim 5, characterized by comprising: 

a pressing roll (6); 

a molding roll (7) provided so as to oppose said 
pressing roil (6) with a gap corresponding to a 20 
thickness of said flat plate-like substrate (11); 
and 

an extruding nozzle (8) for extruding molten 
resin to a gap between said pressing roll (6) 
and molding roll (7), 25 
a multiplicity of ring-shaped grooves (7a) 
extending parallel and continuous and formed 
in a peripheral direction of the molding roll (7) 
for introducing said entangled yarns (14) along 
a peripheral face of said molding roll (7) to a 30 
gap between said pressing roll (6) and said 
molding roll (7) and a multiplicity of groove por- 
tions (7b) extending in an axial direction of the 
molding roll (7) and disposed with a predeter- 
mined phase difference formed in the periph- 35 
eral face of said molding roll (7). 

22. A production apparatus for producing the male 
engaging member of a surface fastener according 

to claim 6, characterized by comprising: 40 



grooves (7a) formed in the peripheral face of 
said molding roll (7), the recesses (7c) having a 
depth substantially 1/4-1 of the groove depth of 
the ring-shaped grooves (7a). 

23. A production apparatus according to claim 21 or 22, 
being characterized in that a multiplicity of male- 
engaging-element-molding cavities are formed in a 
peripheral face of said pressing roll (6). 

24. A production apparatus according to claim 21 or 22, 
being characterized in that a multiplicity of male- 
engaging-element-molding cavities are formed in 
the peripheral face of said molding roll (7). 
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a pressing roll (6); 

a molding roll (7) provided so as to oppose said 
pressing roll (6) with a gap corresponding to a 
thickness of said flat plate-like substrate (11); 45 
and 

an extruding nozzle (8) for extruding molten 
resin to a gap between said pressing roll (6) 
and molding roll (7), 

a multiplicity of ring-shaped grooves (7a) so 
extending parallel and continuous in a periph- 
eral direction of the molding roll (7) for introduc- 
ing and guiding said entangled yarns (14) 
along a peripheral face of said molding roll (7) 
to a gap between said pressing roll (6) and said 55 
molding roll (7) and a multiplicity of recesses 
(7c) having the same width dimension as or 
larger dimension than that of said ring-like 
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